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Disintegration of Anaerobically digested sewage sludge 



(54) 

(57) A method and an apparatus for treatment of 
aqueous organic waste, especially sewage sludge, 
comprising the stages of thickening (4) the waste, 
anaerobically digesting (5) the thickened waste and dis- 
integrating (6) the digested residue by cell wall destruc- 



tion is shown, whereas at least part of the disintegrated 
matters (1 2) are fed back to the thickening stage (4). By 
feeding back the disintegrated matters to the thickening 
stage the liquid of the disintegrated matters is drawn off 
and the solids are subjected to anaerobic digestion. 
Thus the volume of the sludge is reduced. 
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Description 

r0001 ] The present invention relates to a method for treatment of aqueous organic waste according to the introduction 
of claim 1 and to a corresponding apparatus according to the introduction of claim 6. mlimn 
mOM] Sludge treatment and disposal systems are entering a period of dramatic change driven main ly £ env ron- 
mental legislation. Due to the construction of new sewage treatment plants and an increase .n the number of sewerage 
cTnecS the total production of municipal sewage sludge will rise considerably. Consequently, the quanft.es of 

toZ re ^^s:^^^ Cisposa, will not be sustainable at present or projected ,eve.s far into 
Sure because of the increasing competition for landfill space, higher costs, more stnngent environment! stor>6- 
ards a^d the implementation of policies to promote recycling. The majority of states have formal or practical limrts on 
fhe Dhvsicat natur Tof sludge to be landfilled and have introduced measures to limit the amount of organic matter 
depo'strsuch restrictions'are considered necessary, in order to promote the recycling o, organic wastes wherever 

rooolf The growing quantities of sludge generated in urban areas require innovative treatment processes that are 
capabe oT achieving significant cuts in mass and volume. Technologies that combine efficient sludge mas. .and ^volume 
reduces with the production of reusable sludge products at competitive costs represent the most des.rable solutions^ 
Cinleg^on of disintegration techno.ogy into the sludge treatment process leads to reduced s.udge quantities and 

^^"T^lo, process is accomplished by the application of physical or .hemica, methods to 
break down cell walls. Thus, cel. wa.ls are fragmented and intracellular compounds are released. The product can be 
utilized both as a substrate in aerobic and anaerobic biological processes. marat *rt into 

r0006] The document JP 10249376 for example describes a process where the organ.c sewage is separated into 
so™ and liquid phases. Whereas the liquid phase is treated in the aeration tank, the so.ids are — n . s ge 
anci subjected to anaerobic digestion. The residual digested s.udge is supplied to the aeration tank. The effluent from 
Nation tank , treated in the final sedimentation tank. After sedimentation sludge is recycled to the aeration tank. Part 



of the return sludge is extracted and supplied to ozonization. The resulting disintegrated sludge is recycled ^to the 
aelatVn tank where it is degraded biologica.ly. Similar processes are described in the documents EP-A-0 645 347 

[OOOtT OnTo'bjIct of the present invention is to further reduce the residua, s.udge quantity. The object is achieved 
by I process according to claim 1 . A respective apparatus for treatment of aqueous organ.c waste is presented in claim 

mOOB] By feeding back the disintegrated matters to the thickening stage the liquid of the disintegrated matters is 
drawn off and the so.ids are subjected to anaerobic digestion. Thus the volume of the sludge is reduced, whereas 
aSordmg to the state of the art disintegrated s.udge is recycled into the aeration tank without antecedent sohd-hquid 
phase separation. 

r00091 Favourable implementations of the invention are presented in claims 2 to 5 and 7 to 10. 

For example using ozone for disintegration has some advantages: In comparison with mech -"«> 
^integration technologies, the oxidation processes have one main advantage m common. Refractory COD complex 
orgS structures) is oxidised and converted to BOD (biodegradable low-molecular compounds e g. formic a d r 
addic acidT Conversely, as opposed to other oxidation processes (such as wet-ox.dation), ozon.zation does not de- 
mand an addS chemical Sosage. As a resu.t, effluent post-treatment is not required downstream of the process. 
The only by-product of the ozonization process is molecular oxygen, which can be positively reused for aerobic b.o- 

EKS %^Zrozr e S is . highly reactive oxidation agent and therefore, only smali amounts of gas (0.1-0,5 
g OS g SS) haveT be injected, in orde? to carry out sludge disintegration. As compared with other types of municipal 
wastewater and sludge treatment plants, the ozonization unit is rather small. Moreover, further developments ,n the 
"elds of (a) ozone generation, ( b) P gas injection system and (c) reaction tank design wi.l lead to increased process 

riTl^The present invention shall be described by an example according to the schematic figure, which shows a 
wastewater and sludge treatment system according to the invention. 

m 3] T wastewater 9 purified in primary sedimentation 1 is fed to the wastewater treatment un.t 2, the liqu.d 10 
urthe purfL fn the wastewater treatment unit 2 is fed to the sett.ement tank 3 and the '^^^^"J* 
Lent tank 3 is withdrawn as purified water 11 . Excess sludge is withdrawn from primary sedimentation , which » 
Z " tewater 8, as prima* 1 4 and from sett.ement tank 3 subsequent to the wastewater treatment unrt, 

here Jhe biological purification unit 2, as surplus activated s.udge 15^ Both s.udge types i 14 ,5 

thickening 4 and subsequently (reference numeral 8) to anaerobic d.gestion 5. The digested sludge (100-300 /. of 
digester voluL) 16 is continuously fed into the sludge disintegration unit 6, which unit .s using ozone. The ozone 
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and T^"^*"^^^ 12 ^ accord. The 

(a) pnmaty sludge 14, (b) . surplusacwa =° s "" ? treatment unit 2, whereas the thickened selid phase 8 is led 

supernatant liquid <*^£^Z£^£%Z ,„ org an,e compounds) ,3 is discharged, 
intc the anaerobic digestion tank 5 The residual ■ J ' < removing a portion ot the liquid traction. 

Tho nrnr P « of anaerobic digestion depends on the microbiological degradation of the proteins, carbohy- 
[0015] The process of anaeroD c aigesi o h t =_ raw seW aqe sludge and their conversion into biogas, 

drates, lipids and other de 9^ processes result in some bacteria. 

-ch smaller than that occurring in aerobic processes and 

me production of new so-ids in — 

[0016] Typ.cally, only about 50 % of the organ c n«« recalcjtrant (e g ligno-cellulosic material) and degrading 
into a gas, the other half of the J^T^^^^^^ long er has the propensity to ferment), 
only very slowly. Sludge which ,s anaerob c digested ' « « J amino y acids . nucleic acids and fatty acids) 

[001 7] The liquid phase 7 contains ^^^^^ U ^^ u ^ bBltoVGB tne additional carbon demand 
which are released with the cytoplasm , I can be Qn tne otner hand , tne solid phase 8 contains 

in the denitrif ication process during periods of high nrtrogen '~^ g ™* ^ as tne refractory C OD was con- 

attractive aspects, which are described in the Mowing stabilization due to the en- 

[001.1 The anaerobic digestion 5 Z ,1^0,^0 be slashed by another 30-40% „o.a, 

hanoed reduction «°^^£^^Z AD JJ„ is ,he initial lysis phase. When sludge dlalnte- 
siudge reduction up o e^Th. "^g^SZmc* the sludge retention time in the AD reactor 3 can be cut fom 
gration is employed, this reaction 15 ^ ra ted_r*nce me di ter volum e can be reduced, which leads to 
the standard 15-20 days to below 10 days. Asa J™"*"™ ™ 0 , ower demand on 

savings in investment and operating ^T^^^^^X^, bl „ 9 as yields and hence increased 
reactor heating and (b, * — J CtThe des uS' STZtous tlocs ?responstole .or water retention 

rrs^rteTe-To'^ 



Anaerobic Digester 



Disintegration Unit 



Sludge Retention Time, tp, 
Volumetric Loading 
Digester Volume 



10 [days] 

3 - 5 [kg/m 3 day] 

1 ,500 [m 3 ] 



Reaction Time approx. 30 [min] 

Reaction Tank Volume 3 - 5 [m 3 ] 

Specific Ozone Demand 0.1 - 0.15 [kg O a /kg SS] 

Capacity of Ozone Generator 20 [kg Q 3 /h] 



Claims 
1 



3 
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2. Method according to claim 1 , characterized in that ozone is used in the disintegration stage. 

3. Method according to claim 1 or 2, characterized in that the organic waste comprises primary sludge from a primary 
sedimentation stage. 

4. Method according to one of the claims 1 to 3, characterized in that the organic waste comprises activated sludge 
from a biological purification stage. 

5. Method according to one of the claims 1 to4, characterized in that the liquid phase separated in the thickening 
10 stage is fed back to a biological purification stage. 

6 Apparatus for treatment of aqueous organic waste, especially sludge, comprising means (4) for thickening the 
' waste means (5) for anaerobically digesting the thickened waste and means (6) for disintegrating the digested 
residue by cell wall destruction, characterized in that the means (6) for disintegrating is connected to he means 
(4) for thickening the waste for the purpose of feeding back at least part of the disintegrated matters (1 2) to the 
means (4) for thickening the waste. 

7. Apparatus according to claim 6, characterized in that the means (6) for disintegrating has an ozone supply. 

20 8 . Ap P aratu S accordingtoclaim6or7,^^ 

for feeding primary sludge (14) from a primary sedimentation unit (1) to the means (4) for thickening the waste. 

9. Apparatus according to one of the claims 6 to 8, characterized in that the means (4) for thtckMring ft. 

comprise means for feeding activated sludge (15) from a biological purification unit (2) to the means (4) for thick- 
25 ening the waste. 

10 Apparatus according to one of the claims 6 to 9, characterized in that the means (4) for thickening the waste 
" comprise means for feeding the separated liquid phase/?) back to a biological purification unit (2). 
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